Substrate-dependent differences in growth and biological properties of fibroblasts and epithelial cells grown in microcarrier culture.
Normal diploid human fibroblasts and first passage monkey kidney epithelial cells were examined for growth and metabolic activity on microcarriers made from glass and on microcarriers made from DEAE-dextran. The cells grew to a higher density (cells cm2 of surface area) on the glass microcarriers made from glass and on microcarriers made from DEAE-dextran. The cells grew to a higher density (cells/cm2 of surface area) on the glass microcarriers than they did on the DEAE-dextran microcarriers and morphological differences were observed between the cells growing on the two substrates. On the DEAE-dextran microcarriers, the cells were much more resistant to protease-mediated detachment than were the cells on the glass microcarriers. In these respects, the cells grown on the glass microcarriers were similar to cells grown in conventional monolayer culture. Interestingly, the cells grown on the DEAE-dextran microcarriers expressed higher levels of proteolytic enzyme activity than the cells grown on the glass microcarriers. Substrate-dependent differences in prostaglandin production also occurred--both in unstimulated cells and in cells stimulated with 12-0-tetradecanoyl phorbol acetate. The unstimulated cells on the glass microcarriers produced slightly higher levels of three different prostaglandins than did the cells on the DEAE-dextran microcarriers. However, after stimulation the levels were much higher in the DEAE-dextran microcarrier cultures than in the glass microcarrier cultures. In contrast to these results, there was no significant, substrate-dependent difference in the production of infectious herpes simplex virus. Taken together, these findings suggest that when commercially-useful cells such as normal fibroblasts and epithelial cells are grown in large quantities on microcarriers, the nature of the substrate may have a profound effect on the growth and physiology of the cells. They also suggest that when microcarriers are used, unexpected results based on preliminary work in conventional monolayer culture may be obtained.